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1 2 
This invention relates to gas anchors and re- Figure 4 is al isometric view, !oartly cut away, 
lates more particularly fo a heated grid gas of the inner barrel of the gas anchor; and 
anchor. Figure 5 is an isometric viev, partly in sec- 
In theproduction of petroleum oil from sub- tion, of-the outer barrel of the gas anchor. 
terranean reservoirs, t.he oil may be recovered 5 lgeferring now to the figures, the gas anchor 
originally as a result of the natural formation comprises an inner barrel 9, an outer barrel 0, 
pressure forcing the oil.from the reservoir to an outer barrel cover , wall sections 2, 3, 4, 
the surface of the ground. As production con- 5, 20, and 2! forming segmental chambers 22 
tinues, however, the natural formation pressure 23, 24, 25, 30, and 3 within the annulus between 
decreases until ultimately it becomes insulïlcient 10 the barrels, heating grids 32, 33, and 34 within 
to force the oil to the surface of the ground. At chambers 23, 25, and 3, respectively, and a fioor 
this point, production iscustomarilycontinuedby closure or partition 35 forming an oil collect- 
employing pumps to bring the oil to the surface ing chamber 3{} within the inner barrel 9. The 
of the ground. Pumping is an effective means for gas anchor, as shown, is positioned at the end of 
recovering oil from a subterranean reservoir, but 15 the well tubing 37 containing oil well pump 36. 
the use of pumps is attended with certain diffi- While one particular type of pump is illustrated, 
culties, particularly those arising from the pres- any suitable type .of oil well pump may be em- 
ence of free or dissolved gases produced con- ployed. 
comitantly with the oil. The free gases can enter Inner barrel 9 comprises an elongated cylinder 
the pump to cause vapor locking of the pump or 20 having a diameter sufîïcient to accommodate the 
to reduce its volumetric elïiciency, and the dis- oil well tubing 37 and attached thereto are the 
solved gases, because of the decrease of the pres- wall sections 2, 3, !4, 5, 2{}, and 2!. The wall 
sure on the oil as it enters the pump, tend to sections may be integrally connected to the cylin- 
escape from solution in the oil resulting in the der, as shown, as by casting the cylinder and the 
formation of a foam or a free gas phase to cause 25 wall sections in one piece. However, the wall sec- 
vapor locking of the pump or to reduce its vol- tions may be attached to the cylinder by anY 
umetric elïiciency. In order to separate the free suitable means su.ch as welds, bolts, rivets, etc. 
gases concomitantly produced with the oil, a gas The wall sections extend to the bottom edge of 
anchor is customarily employed in conjunction the cylinder but only wall sections !2, 4, and 2 
vith the pump. However, the use of a gas an- 3O extend to the upper edge of the cylinder, wall sec- 
chor of the type usually employed does not ordi- tions  3,  5, and 2  extending to a point sulïicient- 
narfly solve the problems arising from foaming ly below the upper edge of the cylinder to provide 
or the formation of a free gas phase as a result a weir, as hereinafter more fully explained. The 
of the escape of dissolved gases from the oil upon inner barrel Is provided with a port between each 
entrance of the oil into the pump. 35 of segmental chambers 22, 24, and 30, ports 39 
It is an object of this invention fo provide a and 40 being shown, and chamber 36 formed by 
gas anchor. It is another object of this inven- the floor partition 35, the barrel, and the bottom 
tion to prevent foaming of oil upon entry into an sections of the well tubing 37. 
oil well PumP. It is another object of this inven- To the surface of the upper edge of the inner 
tion to minimize formation of a free gas phase 40 barrel are attached, by suitable means, two arcu- 
by escape of dissolved gas from petoleum oil are plates 44 and. 45 provided with bolt holes 46 
upon entry of the oil into an oil well pump. It and 47, respectively, to accommodate bolts H0 
is another object of this invention to reduce the and 5!, respectively, for attaching the anchor to 
viscosity of off entering an oil well pump. It is the well tubing 37. Wall sections J2, J4, and 2{} 
another object of this invention to facilitate sepa- 4 are provided at their upper and lower edges with 
ration of gas from off within an oil well bore. dogs 52 having bolt holes 53 to cooperate with 
With the above and other objects in view, as bolt holes 54 in the outer barrel J0 for attaching 
will appear hereinafter, reference is directed to the outer barrel to the dogs by means of bolts 55. 
th.eaccompanying drawings in which: The dogs may be attached to the wall sections 
Figure 1 is an elevation in section of a gas an- 0 by any suitable means such as welds, bolts, rivets, 
chor constructed in accordance with one embodi- or may be integrally connected with the wall sec- 
ment of the invention, the view showing the well tions as by casting the wall sections and the dogs 
casing and pump; in one piece. Attached to the outer face of the 
Figure 2 is a plan view of Figure 1; inner barrel 9 are a plurality of hangers {}0. The 
Figure 3 is a side view of a heating grid within 55 hangers 0 are preferably attached to the barrel 
the gas ancho.r; 9 by welds or other means that will not involve 
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3 
protrusion of a member beyond the inner face of 
the barrel interfering with the reciprocating mo- 
tion of the pump 38. Floor partition 36 is posi- 
tioned by attaching fo the face of the bottom 
edge of barrel 9 or fo the wall sections |2, |3, 
|4, |5, 2{}, and 2| or to both, or to one or more 
but hot all of the wall sections, as desired. How- 
ever, regardless of the method of attachment, the 
abutting surfaces of the floor partition, the face 
of the barrel, and the wall sections should be 
sufficiently close or be sealed in ortier fo prevent 
leakage therebetween of no more than inconse- 
quential amounts of oil and gas. The saine îs 
true with respect to the abutting edges of the 
wall sections and the outer surface of the inner 
barrel. 
Heating grids 32, 33, and 34 are positioned with- 
in the segmental chambers 23, 26, and 3| formed 
by the inner barrel 9, the outer barrel | {}, the wall 
sections |2, |3, 4, 15, 2{} and 2|, and the floor 
partition 36, and are supported therein by means 
of the hangers 6{}. The heating grids 32, 33, 
and 34 may be of any desired type, for example, 
the grids may be electrically operated heating ele- 
ments, steam heated tubes, hot water heated 
tubes, oil heated tubes, etc. In the embodiment 
illustrated, tubes heated by steam, water, oil, etc., 
ar e employed. 
The heating grids are shaped in such manner 
that linear flow of oil without inçerference by 
the heating grids is eliminated or at least mini- 
mized whereby channeling of oil is eliminated 
or minimized and effective heating is obtaine6.. 
In the embodiment illtlstrated, the heating grid, 
referring to Figures 1, 2, and 3, extends from one 
wall partition to the other vall partition follow- 
ing the arcuate shape of the irmer and outer 
barrets and each loop of the grid is displaced a 
slight distance radially from the succeeding loop. 
By this arrangement, an unobstructed passage 
fol flow of oil through the segmental chambers is 
hot present, the oil follows a devious passage, 
agitation during flow occurs, and effective heat- 
ing of the oil is obtained. 
Heating medium for the grids is supplied 
thereto from a suitable source through line 6| 
leading to grid 34. The heating medium leaves 
grid 34 through line 62 leading through suttable 
openings in floor partition 35, such as opening 83, 
and passes through grid 32. After passag e 
through grid 32, the heating medium passes 
through line 64 fo grid 33 and then passes 
through line 56 tobe conducted away from he 
anchor for reheating. 
The outer barrel i0 comprises an elongated 
cylinder adapçed fo fit over the inner barrel and 
fo contact at ifs inner face the wall sections |2, 
13, i4, 15, 29, and 21. The abutting surfaces of 
the wa]l sections and the inner face o the barrel 
and the face of the periphery oï the floor parti- 
tion 35 should be sufficiently close or be sealed, 
similarly to the abutting surfaces of the floor pr- 
tiion, the outer face of the inner barrel, and 
the wall sections, to lrevent leakage therebetween 
of no more than inconsequential amounts of oit. 
The upper edge of the barrel 9 «oatins t!reads 
The barrel {} is provided at three sections ]{}, 
|, and 2, these sections con'eponding to the 
portions of the barrel |{} adjacent to the seg- 
mental chambers 2, 25, and 3|, vith a p]urality 
of oil entry ports , which may be in the form 
of slots. The sections ]{}Æ  |, and 2 extend along 
the barrel from a point above the point where the 
barrel contacts the floor partition 3 to a point 

4 
which preferably is hot above one-half of the 
length of the segmental chambers. However, the 
length of the sections may be as small or as 
large as desired depending upon the rate of oil 
5 flow, the temperature of the heated grids, and the 
temperature to which the oil is fo be heated. The 
width of the sections T0, T I, and 2 should be no 
greater than the width oï the segmental cham- 
bers 23, 25, and 31. Closing the bottom of the 
10 outer barrel 10 is a cover T4. 
The barrel cover i i flts on outer barrel i0 by 
cooperation of threads .61 and threads ,66 and the 
well tubing passes through the throat 6 of the 
cover. The cover is provided with a gas ourlet 
15 T6 comprising a nipple TT containing a ball valve 
T8 normally positioned on valve seat ?9 by valve 
spring 80. The cover îs also provided with ports 
8i and 82 to accommodate lines '6i and 65. To 
prevent leakage of oil from the well past the 
20 cover to within the anchor, the cover is provided 
with gasket rings ,83, 84, 85, and 86, 
With the anchor assembled and positioned at 
the bottom of the well tubing 3, heating fluid 
flowing thronugh the grids, and with the pump 
25 operating within the tubing, petroleum Oil rom 
the well enters the lower portion of the seg- 
mental chambers 2, 25, and 3 through the per- 
forated sections {}, l, and 2 and flows 
wardly through the chambers over the heated 
30 grids. As a result of passage over the heated 
grids, the oil is heated whereby the dissolved 
gases are removed from the oil. Further, as a 
result of passage of the oil over the heated grids, 
producing agitation as well as heating of the oil, 
35 foam produced as a result of the release of diS- 
solved gas is broken. The oil flows upwardly 
through the segmental chambers until it reaches 
the level of the wall sections |3, , and 2|. 
ïhese wall sections, being af a lower level than 
4o the wall sections |2, |4, and 2{}, provide weirs and 
the oil flows over the weirs into the segmental 
cha.mbers 22, 24, and 3û and thence downward 
ly therethrough. During passage downwardly 
through tïe chambers 22, 24, and 3{}, rime is pro- 
45 vided for further release of dissolved gas from the 
oil and for breaking of foam, and, because of the 
reduced viscosity of the heated off, the slip veloc- 
ity of released gas is increased minimizing n- 
trainment of released gas. E'he heated oil enters 
50 the chamber 38 through the ports, suct as ports 
39 and 40, in the segmental chambers 2.2, 2 and 
-. The released gas flowing upwardly through 
the chambers leaves the anchor through the out  
le ] and flows upwardly through the well be 
55 tveen the casing (not shown) and the tubing, 
fiow oï oil through the gas ourlet into the anchor 
beïng prevented by he ball valve 
ïhe pump 8 operates by reciprocating motion 
within the tubing 3ï and is activated by a sucler 
o0 rod (not shown) adapted to be attched to the 
threaded end {} of the pump. Upon upward 
motion o£ the pump, oil flows from the Chamber 
G into the tubing through port 9 | disptacing ball 
valve 82. Upon dowmvard motion of the pump, 
65 the oil which bas entered the tubing is fòrced 
into chamber 93 through port - provided with 
ball valve 95, ball valve 92 closing port 91. With 
the next upward movement of the pump, bal 
valve 96 ctoses port 94 and the oil in the chamber 
7o $3 s carried with the pump to be displaced 
through port 9:. into the tubing ugon the next 
downward movement of the pump. 
Having thus descrïbed my invention, i wflÏ be 
understood that such description has been given 
75 by way of illustration and example .and not by 
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way of limitation, reference for the latter purpose 
being had fo the appended claires. 
I claim: 
1. A gas anchor comprising in combination an 
inner chamber adapted for communication with 
the tubing of a pumping off well, a plurality of 
chambers surrounding said inner chamber, a 
heating grid in at least one but hot all of said 
chambers surrounding said inner chamber, an 
off entry port leading from vithout to within each 
of said chambers containing a heating grid, an 
off entry port leading to said inner chamber from 
each of the remaining chambers surrounding said 
inner chamber, means for passage of off from 
each of said chambers containing a heating grid 
to a chamber containing an off entry port leading 
to said inner chamber, and means for escape of 
gas from said chambers surrounding said inner 
chamber. 
2. A gas anchor comprising in combination an 
inner chamber adapted for communication with 
the tubing of a pumping off well, an even number 
of chambers surrounding said inner chamber, a 
heating grid in each alternate chamber sur- 
rounding said inner chamber, an off entry port 
leading from without to each of said chambers 
containing a heating grid, an off entry port lead- 
ing to said inner chamber from each remaining 
chamber surrounding said inner chamber, means 
for passage of off from each chamber contain- 
ing a heating grid to one adjacent chamber con- 
taining an off entry port leading to said inner 
chamber, and means for escape of gas from said 
chambers surrounding said inner chamber. 
3. A gas anchor comprising in combination an 
inner bam'el, an outer barrel surrounding said 
ner barrel, closure means for the bottom of said 
inner barrel and of the annulus formed by said 
inner barrel and said outer barrel, wall sections 
between said inner barrel and said outer barrel 
forlning a plurality of chambers within the an- 
nulus formed by said inner barrel and said outer 
barrel, a heating grid within at least one but 
hot all of said chambers, means for passage of 
off from outside said outer barrel to said chamber 
containing said heating grid, means for passage 
of off from said chamber containing said heating 
grid to a chamber hot containing a heating grid, 
means for passage of off from said last mentioned 
chamber to within said inner barrel, and means 
associated with said outer barrel for escape of gas 
from within said outer barrel. 
4. A gas anchor comprising in combination an 
inner barrel, an outer barrel surrounding said in- 
ner barrel, closm'e means for the bottom of said 
inner barrel and of the annulus formed by said 
inner barrel and said outer bam-el, a plm'ality of 
wall sections between said inner barrel and said 
outer barrel forming a plurality of chambers 
within the annulus formed by said inner barre! 
and said outer barrel» a heating grid within each 

of a plurality but not all of said chambers, means 
for passage of oil from outside said outer barrel 
fo said chambers containing said heating grids, 
means for passage of off from each of said cham- 
5 bers containing a heating grid to a chamber hOt 
containing a heating grid, means for passage of 
off from said last mentioned chamber to within 
said in_ner barrel, and means associated with said 
outer barrel for escape of gas from within said 
10 outer barrel. 
5. A gas anchor comprising in combination an 
inner barrel, an outer barrel surrounding said 
ner barrel, a floor partition closing the bottom 
end of said inner barrel and the bottom end of 
15 the annulus formed by said inner barrel and said 
outer barrel, a plurality of wall sections between 
said inner barrel and said outer barrel forming a 
plurality of chambers extending lengthwise with- 
in the annulus ïormed by said inner barrel and 
20 said outer barrel, a heatfllg grid within each of a 
plurality but hot all of said chambers, off entry 
ports in said outer barrel leading to said cham- 
bers containing said heating grids, means for 
passage of off from each of said chambers con- 
5 taining a heating grid to a chamber hOt contain- 
ing a heating grid, off entry ports in said inner 
barrel leading to each of said chambers hot con- 
taining a heating grid, and means associated ,with 
said outer barrel for escape of gas ïrom within 
0 said outer barrel. 
6. A gas anchor comprising in combination an 
inner barrel, an outer barrel surrounding said 
in_ner barrel, a floor partition closing the bottom 
end of said inner barrel and the bottom end of 
5 the annulus formed by said inner barrel and said 
outer barrel, an even number of wall sections be- 
tween said inner barrel and said outer barrel 
forming a plurality of chambers extending 
lengthwise within the annulus formed by said 
0 inner barrel and said outer barrel, a heating grid 
within each alternate chamber, an off entry port 
through said outer barrel leading to each of said 
chambers containing a heating grid, an off entry 
port through said inner barrel leading o each 
45 remaining chamber, means for passage of off 
from each chamber containing a heating grid to 
one adjacent chamber containing an off er/try 
port through said inner barrel, and means as- 
sociated with said outer barrel for escape of gas 
o from within said outer barrel. 
I%OBEI%T L. IOCI-L 
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